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INTRODUCTION
The majority of patients with primary immunodeficiency remain unclassified and are referred to as "variable im-munodeficiency" (1) . Despite detailed clinical studies (2) , and extensive studies of serum immunoglobulin (3), little is known of the basic defect(s) involved. Thus, it was apparent that further advances required studies at a cellular level.
Lymphocytes are composed of two main populations: thymus-derived (T)' lymphocytes which are largely responsible for cell-mediated immunity, and bursal-equivalent or bone marrow-derived (B) lymphocytes which are primarily involved in humoral immunity. Identification of these populations is a necessary first step in cellular studies of immune deficiencies. B cells can be identified by the presence of easily detectable surface inimunoglobulin (Ig) (4) (5) (6) , and by their ability to bind antigen-antibody complexes or heat-aggregated Ig via the Fc portion of the Ig molecule (7) (8) (9) (10) . Human T cells can be identified by their ability to form nonimmune rosettes (E rosettes) with sheep red blood cells (SRBC) (11) (12) (13) (14) . Several laboratories have reported that entumeration of Ig-bearing lymphocytes in patients with variable immunodeficiency has led to the delineation of at least two different patterns (normal to near normal, or few to absent) presumably reflecting different underlying defects (15) (16) (17) (18) .
The present communication reports evaluation of the peripheral blood lymphocytes (PBL) from 15 
METHODS
Patientts. 15 patients were selected who were severely panhypogammaglobulinemic and met the criteria of "variable immunodeficiency" according to the WHO recommendation (1) . No history of X-linkage could be confirmed in any of the cases.' Each patient was studied only when free of acute infection. Most patients were studied on more than one occasion (weeks to months apart) and no changes in the results were observed over time. Serum immunoglobulins were evaluated and quantitated using immunoelectrophoresis and single radial immunodiffusion (19) . Cell-mediated immunity was evaluated by skin tests to mumps, PPD (purified protein derivative), Candida, histoplasmin, and in certain cases, dinitrochlorobenzene sensitization. In most cases, T cell function was also ' The clinical presentation in two patients (Roz, Bad) resembled that of the infantile, X-linked type but with negative family history. Lymphocyte surface markers. Lymphocyte separation and fluorescent detection of surface Ig and aggregated Ig binding were performed as previously described (8, 9) . Briefly, PBL were isolated from venous blood by FicollHypaque density flotation followed by passage over nylon fiber columns. The purified PBL were then incubated with polystyrene beads and cells adhering or phagocytizing beads were subsequently excluded from evaluation of B and T cell markers. After thorough washing, the PBL were incubated with either rhodamine-conjugated antihuman Ig (specific for -y, IA, a, K, X) or fluorescein-conjugated, heat-aggregated human immunoglobulin, washed again thoroughly, and evaluated by alternate phase contrast and fluorescence microscopy for the percentage of positive cells.
E rosettes were prepared by a previously described modification (20) of the technique of Weiner, Bianco, and Nussenzweig (14) . Purified PBL and neuraminidase treated SRBC were incubated together at 37°C, pelleted at 200 g, and incubated at 4°C for a minimum of 30 min. The pellet was gently resuspended and counted by phase con- 
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'54 (15) (16) (17) (18) . In view of the fact that these six patients were extremely deficient in serum immunoglobulins it seems apparent that their circulating B lymphocytes are not necessarily functional effector cells. Since such patients have been shown to lack Ig-secreting plasma cells (15, 17, 18) , this suggests that the defect is an inability of their B lymphocytes to differentiate into Ig-secreting plasma cells. This hypothesis is based on the assumption that the Ig on the lymphocytes of such patients is endogenously produced by the B cell upon which it appears rather than absorbed from the serum. Evidence for this remains indirect at present and is based on the detection of IgM-and IgA-bearing lymphocytes in patients with variable immunodeficiency whose serum lacked detectable amounts of these two Ig classes (15, 17, 18) , and on evidence that PBL from patients with variable immunodeficiency can synthesize Ig (23) . On the other hand, a single immunodeficient patient has been described whose B cells appeared to bear Ig which was not endogenously produced (24) . Therefore, membrane Ig turnover studies will be important in the six type I patients to establish the endogenous or exogenous nature of the lymphocyte surface Ig.
One of the type I patients (Phi) was lymphopenic, and thus while this patient had a normal percentage of B cells, the total number of B lymphocytes was decreased. Since this patient did have some B lymphocytes and since the absolute number of B cells necessary for normal humoral responses is unknown, this patient has been included as a type I. Nevertheless, the possibility exists that the defect in this patient may be related to the diminished number of B cells rather than a functional defect of the B lymphocytes which are present.
The peripheral blood of four patients contained a subpopulation of lymphocytes which could be identified as B cells by their ability to bind aggregated Ig and failure to form E rosettes, but which lacked fluorescence-detectable surface Ig (type II). While monocytes have an Fc receptor (25) , do not form E rosettes (11, 13, 14) , and may occasionally resemble lymphocytes morphologically, it seemed unlikely that these cells were monocytes for several reasons Among the 15 patients, none were observed in whose peripheral blood only T cells were enumerated. Such a patient would presumably lack all elements of the B cell line. This pattern has been designated type V in the expectation that some such patients will be encountered.
It is important to note that while no change in the pattern of markers was observed in individual patients over weeks or months, this does not rule out the possibility of such a shift over longer periods. Follow-up studies are in progress to document the occurrence or absence of such shifts.
The observations presented and the classification proposed represent a further step towards delineation of the group of patients with variable immunodeficiency into homogenous syndromes. It is anticipated that application of these techniques to evaluate lymphocyte populations in the lymphoid organs of these patients, during infections, and in family studies, as well as the use of other markers and techniques, will provide information necessitating the modification or alteration of this classification.
